The striking analogy between the formulas Go e-:xxs-ldx = r(s)t-8, t > 0, Re(s) > 0, (la) and f,>0 e-tr(TX)|Xls -ndX = 1rn(n-1)/4 r(S)F (S -2) . n T| -S__ Re(s) > (lb) 2~~~~2 (b where, in the second formula, the integration is over the space of positive definite n X n matrices, XI represents the determinant of X, and T is a positive definite matrix, leads one T where the summation is over all non-negative semi-integers, and the imaginary part of X is positive definite. If we use the parametric representation, (U(XI + y2)/y Ux/y )' U > 0, y > 0, -co < X < col, (4) for a positive definite 2 X 2 matrix, cf. Maass,I two domains of importance below are
A: -1/2 < X < 1/2, x2 + y2 > 1.
Let us decompose F(X) into the sum of the two functions defined by
ITI =O where the summation is over all non-negative semi-integers of rank 0 or 1, and
T>O where the summation is over all positive semi-integers. Then, cf. Maass,
where e(T) is the number of elements of the class of T, and the summation on the right is over all distinct classes of 2 X 2 positive-definite semiintegers. Using the case n = 2 of (lb), we obtain for Re(s) sufficiently large, f(s) 7 r'12r(s)P(s + '/2)Ea(T)I TI -(+'/2) -
VOL. 37, 1951 (Here, and in what follows, we write fA for fA dxdy/y2.) At first glance, one is tempted to try the classical method of splitting the right-hand integral into two parts, one over 0 < X < 1, and the other over 1 < X, followed by a change of variable X = XI1-, and an application of the modular relation of (2). The presence of the non-constant term Fl(iX) effectively stymies this approach.
To circumvent this difficulty, we use an alternative method based upon analytic continuation. Let (9), we obtain by use of the Mellin inversion formula,
where C is a straight line, Re(s) = a > so. Shifting the contour to the left, past all the poles of f(s), finite in number, we have for Re(s) < s, < 0,
N where R(u) is a function of the type Eaku bk, and the integral is 0(un) as u -0, u > 0, for any n > -si.
On the other hand, we have, from (2),
Using the inequality tr(TX) > u Vt-o2 for (x, y) e Q5., where T= t tl) > 0, (15) it is easy to demonstrate that the third integral in (14) is O(e-c/u) for some c > 0 as u -O 0, u > 0. If we can show that the first two integrals are of n the forms E CkU -dk, it will follow that the sum of the first two integrals k = 1 must equal R(u). Separating out the constant terms corresponding to T = 0, and using the parametric representation of 2 X 2 semidefinite matrices, we find, using the techniques contained in equations (25) and (78) 
